not remember any in which the gas did not obviously come from outside or from the bowel. It appeared that the gas-producing power of micro-organisms was greater when the vitality of the tissues was low, and it was said that 80 per cent. of the cases arose in wounds of the extremities. Everything, therefore, must be done to preserve vitality, to reduce tension in wounded parts, and to prevent septic organisms from gaining a hold. Mr. Battle's case of air in the peritoneal sac was very interesting, but in the case now recorded the gas certainly increased in quantity, whilst there was no possible channel by which air could enter, as the wound in the bowel was sealed off by suppurative inflammation. Mr. Battle's case reminded the speaker of one in which after removal of a very large ovarian tumour the small intestines were found bound down by adhesions in a small space at the back of the peritoneal cavity. At that time, many years ago, air was considered a source of sepsis, and, therefore, every effort was made to squeeze as much as possible out before closing the abdomen. The patient died, and the peritoneal sac was found filled by an enormously distended large intestine. Clearly it would have been wiser to have left some air in the peritoneal sac.
The Black (Pigmented) Appendix.
By WILLIAM HENRY BATTLE, F.R.C.S. IN the Lancet' for 1913 I described a series of four cases in which a very unusual amount of pigmentation of the mucous membrane of the appendix was found after its removal for disease. Three of them were sketched, and I am able to produce the water-colour sketches for the inspection of the Section; the fourth appendix was mounted by Mr. Shattock, and is also shown. It differs from the others in the fact that there has been a great destruction of tissue towards the distal extremity. With the exception of the case of extensive pigmentation of the large bowel, due to lead deposit, described by Dr. G. Newton Pitt,2 I did not know of any similar appearance at that time. Recently, however, the subject of pigmentation of the bowel has been referred to by Sir J.
Bland-Sutton,8 who found a very blackened state of the mucous membrane of the bowel in a woman suffering from obstruction due to cancerous growth of the large intestine. The cause of this pigmentation could not be ascertained, for the patient recovered. Herefers in that 'Battle, " The Black (Pigmented) Appendix, ' Lancet, 1913, ii, p. 135. 2 Trans. Path. Soc. Lond., 1891, xlii, p. 109. 3 Presidential Address at the Medical Society of London, Lancet, 1914, ii, p. 934. address to an article by Dr. Ludwig Pick,' which had escaped my notice, in which Dr. Pick refers to two cases of pigmentation found in English publications (besides that of Dr. Pitt), both of which were caused by the deposit of miercury in the tissues. (1) The case of a woman, aged 74,2 who had taken mercury regularly for forty-three years. Here the submucous tissue of the large intestine from the ileo-caecal valve to the rectum was mottled like the skin on a toad's back. The patient had rectal prolapse before death, and the mucous membrane was seen to be deeply pigmented when extruded. (2) The case of a man, aged 64,3 who had been under treatment for syphilis. He exhibited a similar pigmentation of the large bowel dependent on a deposit of mercury in the mucous membrane. In this case, which was described by Dr. Rolleston, there was no evidence of pigmentation during life.
The contribution to the subject which I now wish to make consists of two cases of marked pigmentation of the appendix met with in women of different ages and circumstances. Their residences were far apart, in Berkshire and Worcestershire, whilst of the four other instances already published, three came from within London and one from Kent. The cause of the phenomena must therefore be very widely distributed.
The first case is that of an unmarried lady, aged 48, who was seen in consultation with Dr. Guilding on April 30, 1914. The medical history was a long one. Since the age of 13 she had been delicate, and for years past constantly in the hands of the doctor. Since the age of 21 she had always suffered from constipation, and the bowels had not acted without the use of purgatives. She had complained of indigestion for years, sometimes being worse and sometimes better; of late years she had of necessity been very careful as regards her diet. In 1899 the cervix uteri was divided for dysmenorrhcea. In 1900 she had symptoms of inflammation of subacute character, which were said to have had their origin in the right ovary and broad ligament. Ever since the operation in 1899 she had had occasional attacks of pain and tenderness in the right iliac fossa, during which there had sometimes been vomiting. In some of these attacks the pain was more in the upper part of the abdomen. In 1904 she had an attack which was Verhandl. d. Berl. Med. Gesellsch., 1911, p. 161. described as " acute ovaritis," on the right side, and had felt " uncomfortable " on that side since. In 1911 she had an attack of " neuritis " in the right arm, which lasted nearly the whole year. She was also under treatment for colitis and a toxic condition towards the end of that year, and this was resumed for varying periods during 1912 during and 1913 during , finishing in March, 1914 . Before 1914 the right iliac fossa was not much in evidence; after the beginning of that year she had four attacks of pain and tenderness in that region, one of them being severe and accompanied with a rise of temperature and other signs of inflammation, but without vomiting. She had become thin, sallow, and pale, with a tenderness persisting over the appendix region. The diagnosis previously given was that of a chronic appendicitis with probable ileal kink and chronic intestinal stasis.
An examination by the X-rays after a bismuth meal had been carried out, and the following points were established:-
(1) A delay in the passage of the bismuth through the cecum.
(2) The ascending colon and transverse colon were distinctly dropped, and there was considerable stasis in the passage of the bismuth all along the large bowel.
(3) Considerable loss of tone in the rectum. Here the bismuth lodged and distended the part, having to be evacuated by means of enemata.
When I saw her in April I agreed with the diagnosis of subacute inflammation of the appendix, with want of muscular power in the large bowel and rectum. She was rather feeble, delicate, and "tiredlooking." The abdomen was slightly distended, generally tympanitic, and tenderness was complained of on examination of the. right iliac fossa.
Operation was performed on May 2, 1914. The appendix was about 31 in. long, slightly adherent at the top. The meso-appendix was shortened at one point, and there were chronic catarrhal changes with submucous fibrosis. The mucous membrane was of a uniform brownishblack colour due to the deposit of pigment. From the abrupt termination of this at the place where the appendix had been cut off it was quite evident that a similar condition extended into the cecum. The intestine did not give any evidence of this on inspection. The right ovary was atrophied and the tube normal. A membrane united the transverse and ascending portion of the colon at the hepatic flexure, making a somewhat sharp and fixed bend. It appears to have been derived from the right margin of the omentum. This membrane was divided and a few vessels in it ligatured. The cecum was somewhat larger than usual, with a tendency to drop towards the pelvis. The ovary and tube were removed.
Recovery was uneventful.
The second case was also met with last year. On May 17, 1914, I operated for Dr. Brockatt, of Malvern, on a young unmarried lady, aged 27, who gave the following history: Five months before she had had an attack of appendicitis, which lasted five days. Two months before she had suffered from a second attack, which lasted seven days. There had been some occasional pain between the attacks but otherwise she had not been ill. She always suffered from constipation. Nothing abnormal was felt on examination, but there was some tenderness in the right iliac fossa, and she stated that pain had been present there the previous evening. The temperature was normal. The appendix, when removed, was -found to be 5i in. in length, bulbous, and red at the top from recent inflammation. The meso-appendix was shortened at one point. The mucous membrane was pigmented, the shade deepening in intensity to the line of section where it was quite black. There was submucous fibrosis.-No adhesions were present. No other abnormal condition was found. This appendix was lost.
These two cases, together with those already published, make a series of six which present some common features. In the first place, there was an extensive brownish-black pigmentation evidently not limited to the appendix, but spreading an unknown distance into the large bowel. The patients were all of the female sex (aged 27, 30, 32, 43, 48, 48) and in each there was a history of constipation of long standing, which amounted to intestinal stasis in more than one of them, according to their medical attendants. It would appear as if in some the difficulty with the bowels had led to a secondary inflammatory affection of the appendix. Operation in each was for the relief of pain caused by this. The pigmentation was found on examination of the removed appendix, and in only one was there any appearance of darkening of the bowel-as examined from the operation incision. Microscopical examination showed the deposit to be both in and between the cells of the mucous membrane (Shattock).
Chemical analysis of the first three specimens by Dr. Le Sueur showed that the pigmentation was produced by a deposit of iron, the exact combination not being defined owing to the small quantity of material available. There was no bismuth, lead, or mercury present. In only one patient was there any history of the taking of iron medicine-and she had been given the compound syrup of the hypophosphites (i grm. ferri hypophosph.).
There is very little, if any, tendency to pigmentation of intestine by iron given in the form of medicine, otherwise the condition would be frequently met with in the post-mortem room, and we should have had many references to it in our medical publications. From the fact that I have met with these six cases within a comparatively short period, there is a probability that it is more common and widely spread than we have suspected. The question arises as to the source from which the iron has been obtained. There can, I think, be very little doubt that it is derived from wheat flour prepared by the iron rollers which are used in the modern process of milling. These rollers are fluted, and the fluting wears down somewhat quickly, and although measures are taken to prevent iron particles from entering the mill none are taken to remove the iron dust and small particles which come away as a result of the rubbing of one roller against the other. The method of grinding with iron rollers was once applied to the manufacture of light-coloured pigments for painting walls, but had to be given up because of the brown patches which appeared on the walls to which such paint was applied. The rollers wear away more quickly in the grinding of wheat, especially that grown abroad, which is harder than ours, than in the preparation of pigment. Chemical examination of a quantity of best flour has shown the presence of an abnormal amount of iron, although none could be separated from the flour by means of a magnet.
I have already alluded to the fact that no measures are taken to extract the iron from flour prepared by these rollers, therefore there is a considerable quantity being taken into the alimentary canal by the population at large. It is very probable that the increased amiiount of troublesome constipation of recent years, which in some cases is described as " stasis " and ascribed to a kink of the bowel, is due to this cause. Kinks possessing a clinical importance are in my experience very rare.
It would be interesting to know from the experience of the physicians whether anaemia is any less common than it used to be. I think that it may be possible that the formation of faecal concretions is assisted by this ingredient of flour, but it is not possible to say much on the subject. I have submitted several concretions to the chemist for examination but the result of examination for iron is negative-they appear to contain very little.
The question of the influence of roller-milling in the causation of appendicitis is one which has interested me for some years. Facts are accumulating to show that it is a serious factor, but this is not the occasion on which to consider it. There is, however, very little doubt that in addition to the small sharp particles which result from the disintegration of the fluting of the rollers, and which sometimes cause localised ulceration of the mucous membrane, there is a considerable amount of " iron dust" which is given out in such quantities that in certain individuals it can produce an actual blackening of the mucous membrane over extensive portions of the large bowel. This pigmentation is more extensive than could be produced by blood extravasations, and is more uniformly diffused.
DISCUSSION.
Mr. BALLANCE, M.V.O. (Chairman), said that Mr. Battle's paper raised many points of much interest, both from the surgical and public point of view. It was difficult to see why the appendix should be selected for pigmentation. Pigmentation was usually caused by some pigment derived from the blood, and it did not seem certain that in these cases gross particles of steel were lodged in the tissues of the appendix. Mr. Battle's further researches would, no doubt, clear up many points which were still obscure.
Mr. MALCOLM had seen a number of pigmented appendices. He had thought that this was caused by some deposit of blood pigment, but, frankly, he did not understand what the colour was due to, and he felt much indebted to Mr. Battle for an explanation. He had seen cases in which a pigmentation seemed to be localised in parts of the mucous membrane of the appendix, which was not easily explained by Mr. Battle's view, but was also difficult to understand by any other. The condition had become more interesting since this interpretation had been given.
Mr. BATTLE, in reply, said that he had been much interested by the remarks of Mr. Ballance and other members of the Section. He did not think that the cases referred to by some could have been of the same nature as those which he had shown. The pigmentation in his cases was so deep that special attention must have been drawn to it. Personally, be had only met with these cases out of very many examined. As regards Mr. Ballance's question as to the possibility of such a state in the appendix of a Russian on whom he was going to operate, he was afraid that the data were insufficient. He was inclined to attribute the origin of the iron to the preparation of the flour by roller-milling, whilst its influence in the causation of appendicitis was shown by the experiences of a provincial town which had only presented cases of that disease since the local millers had substituted iron rollers for the granite setts formerly in use.
